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(54) APPARATUS FOR IDENTIFYING LIVING BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable identification of a living body each time 
biological signals are detected, based on the characteristic value extracted from 
a plurality of detected signals and the memorized values in the memory means. 
SOLUTION: This apparatus irradiates light from a light source 2 to a finger 1 
each time a plurality of predetermined signals is detected. A light detection 
device 3 detects a pulse wave signal by receiving light that has penetrated the 
finger 1. Unnecessary noises are eliminated from the signal by a filter circuit 4 
and the resulting signal is converted to a digital signal by an A/D converter 5. 
The digitized pulse wave signal is subjected to extraction of characteristic 
values by a characteristics-extracting means 6. A data processing means 7 
constitutes characteristic vectors and matrices from these values. On collation, 
a switch 8 is connected to a collation side. Unknown characteristic vectors and 
wave shape vectors of an examinee enter a comparison/judge means 9 from the 
data processing means 7. Thus, each time a pulse wave signal is detected on 
inspection of a plurality of predetermined items, the signal is collated with 
registered data in the data storage means for judgement. 
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(57) [SS^] 

M2 frbfi 1 fc#£8BltU gftlSi^ 3 «f§ 1 

*-Htt4ic,fcoT*sfc/'-rxa«i*saft, a/d^ 

*<Jt«WEK#g 9 (CA 0 . ?#£i<6;t}g&©t&aJB#&* 




(2) 



#12001-422 



1Tt*Ett»ai. 

^SJcEtssnfeEtifflt^s^^T, £*«*»*<«■[ 10 

M^at. 

[MM 2] WE«r«»«. '>ft<£fc£#«^(0« 
MlfiM0£«MMMMM. 

T5MM 2 E«<B£#S»JS'J£«. 20 
[MM 4] ttEttftSli* ^fc<fcfc£ttflH»G>* 

MMl£lfc0£#llBiJ£M.' 
[MM 5 ] mE»5Efi«OBSflB|IBIHJCM-r*»«« 

C t ft«r« fr-BMM4E«G>**M«9JI6«. 
[MM 6] ItEttlllt fl>fc<fcfc£#flW©« 

[mm 7] tteamM^H-r^iiictt. 

£ c <h *MM6E*(0£<MiSiJS«. 
[MM 8] S9Efi«ffiKMTSlMBtt, £#<f*tc7) 

* c: t zftmt-tzm m 6 ^fcttMM 7 ettodEtt 

WMMB. 

[MM 9 ] fflE-ftKHrt©BR©«««***flS 

IME»9J¥BHi, l»E»*ft#»K:J:D»«|lfls*tLfc«l « 

T> fe#*B«iijr*Cfc*W«tr*MM6 7SSM* 
JH 8 ©Wft* 1 aE«0*#MW»B- 
[MM10] ttES<Pft¥Sa. mJE-^$glSl*)<£> 

ESWtf* :ts»at«n*a 9 EMO&A4HM 
[mmi 1] *»E»«at*jaaLfcfittt. mtEWtt 



WEMW^att* ME*««»a*»KJ:o«ifflanfc 
tajEEtt^aJcEftsnfc^^ h;ut<oEi»*8l» 

£ t ft»«t-r*MM 2 7SSMMlOOWn*u*H 
E«®£*IUMMB. 

[mmi 2] mE»««t«aaufc«tt. weis 

WEUBM^att. ME«»««»m#aKJ:D»fflSftfc 
<h MEEIft^a Ett S nfc £ h tffrtfl <^ £ ffl ^ 

£ <h *WKfr*MM 6 75MMM 1 0 (B fitful 1 S 
£Eflt0>£ttN9JttB. 

[MMI 3] JNE£fHI*tt. BRjfi. -MtBK 
B«5:tS(l8!i:f5«Sai 75SMM1 2 COM 

i ^{cie«cD^*iSiS'JSBo 

[MM 1 4 ] ttEttttkffittimi. *#«**MIB 

tf5»*a 1 75MMM 1 3 own^ 1 aicE«o* 
ttMSUMB. 

[*E©#«fcR9!J 

[0 0 0 1 ] 

[0 0 0 2] 

[^*cog«] ft*, t^Ur^y^rAOAMf 

m*3>\z^-#<D7&±7> i smte£izmm2n2>mA 

tt, ^K, £Df^ fgtf)ifiLS\ . IBM**, IS, 
CQH^ (MS) , •4WlffiT**SW»6ftt^ 
W^LH JiJR^^Uffl-r^Sli-e^BBVe- 187430^ 

Tli, WBIT 7 -21373^4iWcBII«anTl^. IIS7LJR 

Z0314536*MiRSnTl^. BtlWtli, JbBEH 

[0 0 0 3] 

[««***» U«fc 3 S»» ^tt^ 



(3) 



&m2 0 0 1 -4 2 2 



[0 0.0 4] *fc, micoRgnffl«fijArdflAn9J 

(*«) tn«Hc, H»J»*©*»3^6H$*l»r* 
Tf©»*J^I»W**H)esn*i:i^Blll*«**. 

[ooo5] BUiicjfi^fcajfcoiwjstftt-rsaABi 
Mwes tutor *<dt, «2*B«t 

[0006] et-ba*KWLfcK»j*sc-ett* ftictf>p# 

lttl*«A*Wr*Ct**T*a:lri. 
[0 0 0 7 ] ±fi»*fc»wfcStifct><D 

[0 0 0 8] 

xsm&WLm*®m\stzm.v>'p't£< t*>— **Eirr*E 
*fst, WEi***am^sjcj:oamsnfc»«« 

ittEE1**RtE«*ftfcE««i:»C*^liT, 
[0 0 0 9] IP%, £{*«**H¥RttT»*»fc*R 

ttftirAtt*. for, ^ftft-^fcte, &±fcm\zmu 
*«r«*«**n*. »««»m^att, *#«**m# 
»icj:o«fflLfc4*fli**6»««*aaj'r*. e» 

— **E*"f a. 

tooioifit, mmm, »«fi»tB^RiCck 



*a*R»Ccko*flE»*ft*mi"s*ft©*iBW#*^ 

£ £ « Id £ ttJSU LTfeJ:^^ £tt«»ftHJ#R K 

[0011] zl<D£o\z* ^*bfetbtzm$i 
HlLfc»»«tE«#R»cEt6SnfcE1t«t^*^V» 

[0 0 12] ^CT, gS*«2C0«fc5^, 1$«Sfc:, 4> 

[0 0 13] Hf*^4(^J:-5(C, ttttBli. '>& 

©HI«l*IW<0ittW-« SflMlS, »Wl 

[0 0 14] MtC, If*^6 0^-5tC, '>ft 

fifftttt* £tt«*<o»JB*niMfcT*<!:* £{b 

r*<&T£n£*t:ET*fc«>> m&m7<D&o\z, mm 

©RHSHBII«T?*|jEbfc«ltbTt)«fcli. — ^ JU*tt»C 

^ffl»o«mii#*^o«h#^m$nfc^ft< 1 o 

RftJI^ffll^. OM^Rtt. »«Wb*R«cJ:0*«PfbS 
nfc««fflihE*#RtcE«$nfcE«ffii:lc»^^ 
T> *#4l«giJ-rsJ:'5tc:bTt)«ti^ ^c^ii^, If* 
i!10^J:^tc, >qifl:#Ra. -^$5EBrt^mSc^li 

[0 0 15] chC^^ M*a2 75S«l*9110»C*5t»T 

a, 19**1 l^ct^tc, ^as*jaabfc«itt, 

«fl»Hi*RJC«tO»tHanfc»««ftffllr^T^* 
£«fiKU K«aLfc^^h;Wt(»EE«^RtiE«S 



(4) 



ftffi 2001-422 



5 

[0016] zrz, m&meTbmmxmi o«c*^t« 
ai^^rffifiic$n^^^ hAR^fT^JT*o, Mgu 

f£ (c E« £ tifc ^ ^ h jps Wt #J £ £ ffl v * TEBt £ 9t 

[0017] IB*^ 1 3 co<t -5 JC, ^frfi^tt, 10 

Mi, IPS, Htt. Pf«*. fcU<Dttn 

[0018] Ht$gti 4<7)j:-5tc, waam^s 
waaR^^KinL/T, *ffg»g"j*ija[^:rfii±$-&«»fc 

[0019] 

m$L£*k#&mi'?2>. *nm<Dwmx\** mm 20 

So 

[0 0 2 0 ] Bl <Dj&&<D»te] #*8fi<0»ffilC«£ 
*ff»g'JSIIS (£TF, <HA«g«JSS«t^5) te, flft&tfc 

i:«»T-5A/D«»B5, &W«at»ttJ 

»-3«a#»cj:oafpan, BEUMPicflscraAHgij* 

^t'J«"Cirt*ii*f-?«S¥8i 0, ftfi^-* 
(Ktfcffl) iBH^i-^e^-^SJtttrsttttWW^S 

[0 0 2 1 ] CCT, IRttlZtt. **Bj6l«K©*«*ft 
$rJ^ffitbTitiWbfeSfaM^ (H2#fig) £jfiLertl*l 

^*rnfc, <bH& ac^oftmttffi, ak«=j 
^nx&o, -tcoflASfttttt-rsct^ctoTaABi 

BU£?t5 fzfzL. JEMi&lCO^Tte, ffi 

JE^ffc W^tT, S»SRS0 SrEE**^ 

(«*«> pzt^) T»»]1"Sfc«i)fiJffl#©fta^A* 
<aA«giJ»B»Ctt»Stt^^ so 
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[0 0 2 2] $flURtton£tt* K«»«fc:*5V>T/2:< 

35»^#^fc*HA»g'J3SBHttii8S&^. 3tt«iC<0*« 
IRttiWfc-T?«:. ©mfc*3frt^)IftfflRjfiiSfiASi:SIMifiiatA 

j*(H4 (B)#RB)#*0, ^fhO*St), flAMg'JS 
&ntf, JSS'J<!:bTA#©£(DW(4Tfe»J5£T€rS. l 

a>u *nmv>mmx\$, a 5(a), ms (b)ic^-T£ 
»«fc««KEttsn*<D"C, £0»*t;:»» (HA 

[0023] roafflii£©3te» 2 (co^xn, 
/Npy>7>^ jB^-f^-F. u-if-^-r^-H 

£lr>J&*, ift#n««<Z)ft* (800-900nm) T^, ^ft:^ 
XZ&o Sfc, jfi^^M^^&fi (800-900nm) ©^ffi 

2 S«ofc«AH»g»J*«t?l4. 3tt*<»£H^AAftVii 
[0024] ^tc> 7^;I/^-Ih]K4^|$J0J1-^ o 



(5) 



*$Bf] 2001-422 



(A) , H6 (B)JC^-T 2ig(^a-/U7^M- 

mmm&mmzUT* lSHzsa^s^bio &m^z 
0 6 (A) icte, «Baa)p-/U7>f 
#7*2*1* H6(B)tc«, §iS^)n-/U7>f 

BrWttftlHzUTF. 0.1HzH«*<SSb^) *RttTfc 

[0 0 2 5] #tC, A/D^»88 5*KWrS. A/D^ 
»«^<B«i£ftX'<* h^A<B±IBtettl0'-12HzT&* 

a*atB^O«rW**^ (M*tfh:-*fiR«b<te# 

^ > p# m m d t jft m b £ is 5 **a £ b i > 0 ccommvMm 

KiS«»Ojefl:^6*T*91ms tbfc. 

Bfraico y -r xk*je <e> ? ^ — t s %mv>$jo o 
[0026] *jc*«ata*a6icoiiTRwr*. * 

5B9I0RARMJSRTM:, gitf^@WT^l^T% 

tc^g-T^o #*R©»»T©W«»ffi#R6Ttt:, R 

tit), -?-<0{i#*P$PBl^HbT«»bfe« 30 

-r* 0 Rtt«#o«»«#*ffli^ii, fe^tc^n* 

g»j«K^fpi±"rs^^T»«>. H^bT^&^**H9Ki# 
aiaifaem RR«#*«#-r*#R*>«rr*. 

*©fi«R£MT*1*RS»«R4: bT»tBT£ii^<E> 40 

[0 0 2 7 ] #JIR©»»<Dffffl«RE-r*. 
[0 0 2 8] #«2*>StH&Jfctt, li* 1 b£*f 

BiSbfcfttt* RAORRJCctoTRSananT 



RKHirraflMR. Bfc««ai:»t*t*-e»*. » 

2V)vjkTsmm=Ty\ mmmfmt*) si***-*. * 
<BA»»jfiR-ete, x-^jaa#R7«coja3i^ as 

ffWtt. f-*««Ffai0i:, IMtMJtesB 
gij#*fch£kt;:, llf-^^ltM^n^o PAIS 

^^7 hJl/«I^^ hJV (BRttRSCT*) tfJtRWR 
¥&9fCAD> r-^ft#?gl 0tC*sa&x-^i: 

*»0«R#3S«*R^^ h;^I»l/fcA«T**5^ 
^«»fr*. *©#*lff¥Rl lTIt Jt«*U»r*R 

[0 0 2 9] 4#OT*«»t5fc» 
©*ffiB**R#fc*KR»bT*3< fc, £E*<D«f*JT 

©T, *A^««5bfci:*ft<i:^flfiA**a0ftto*^IE 
[0 0 3 0 ] £.rz, WAtf, 3>t!a-^yXfAOP 

^ -T > * ft d£ m %k <D -fe + 3. U r- -f ^ S v X A tm 
UlbTl^Mtt, *C*#«#*tfttBbT*5#, y^r 

\i-7u?7 2±ts.a) Hbfc*«-3Tffi«OR*J(cttK©li* 

mztt<<Tmffimzm&z>o 

[0 0 3 1 ] *tC«f«atB#R6JCJ:0ttasn*»« 
ffi<hbTCD, R««#t-t(0«»«*ft»«tbfcHift 

#<o»««^H-r*««*Hici¥«BJcRwrs. 

[0 0 3 2 ] **T, J^&IS^^^ hJUCHTSmStt, 



(6) 
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&7.^9 h^tf-^fiB©3ttftf i, f 2 > f 3 ■ • • 

p2* * * » X^*h;U<D*MMi (ftK-^*©l/2 
co-KScDMIiS^c^l) wi> w2. \« • • • , -eiT, tf— £ 
3fi£Epi» P2 • • • -2>10(D^^^ HKa^ffiBtf) 

jtwi/pi. W2/P2 • • • ^»mu#msi:-r^o 
R*»it t fen i;»*^»6n«». w®m£i<T 

BJ(CifcJlft»<»ftia, »0.1Hz£TF (M£L<te*tJ0.01H 
zJ^T) ~Cs HRiS«»t*0atoRp|B»4, ttlOsec&T 
(a*b<ttttl00sec«T)£fc*. fc*5, C^TO^- 

[0 0 3 3] Sfc, Btratcp-r^1f$S«, H8KC/H9(C 
^Tcfc^C, fcf-^13, #hAffiB«:»P£U -^O 

Tte, tf— ^ 1 3(DPtPamiPi t |, t 2 , t 3 , t 4 • • • 

-D<nfcM<D7$ hA 1 4 (tf-^ 1 3) £ 1 3 so 

(*hA14) STOPfW (ri.r 2, r3---.s1.s2, 

S3 • • • fffjttfcm^-fr-f) omnm w^, ai 

[0 0 3 4] «#(7)ffii|ifflJCH"r«>1f*tt, JDfiiS 

o(Wf«ic, li#IHMI»tMTVK^©W««©ttHij«tft 

»jC-T^fS^^S«fil (VI .V.2.V3- • ) SlfflO«F 

llcfcdH> 1 3(#hAl 4)^^>^CD 

1 3 hA 1 4)*t?©a»<o«*iwiM[s*« 

iitnctfeTes, 012TP-B. B-PT?S-r«fc so 



10 

5tC* mfc&MW—? 1 3^6^hA 1 4£T(D 

[0 0 3 5] £tz* miW&olZ* tT-^13(tfhA 
13 (*hA14) rp1C0ft^M*IfI^#Mfi 

^lms <h+»/jN$^fe66, HSP3MIHtott, 

86TH bM6*T, B#WMPH 

to&tt20msfcU tt«»»Wjft*n*40jft£LTlr>3. 

[0 0 3 6] a^<0fi«ffiKH^*«?80>W 

Bfflffi-ett, w^^cei^^^o *n»*. 
DB*<&P9WBBtt, »30^40XaflMEBrt"*©"C. m 

0»MIWI»S:*liE-r-6*ftfti:ofc. lit^20(D« 

14) ft^ttctaa:io<ott»o*«tta-t?tt, fflmu 
[0037] £tfic, tttUbfcv»tt»©mrajciB*"r* 

K^^j*tti"f ^>0#H^>ffiffl^ t tcg-^VT&a&^o CCD 
«Ttt, t C01/2(DfIi:LT^^ e ^©1/211 S^A.B 

ttnti^^e. io©sft»«Hiictt, t©i/2*«fia 
tt, locoi^^ttffi^is^n^^o-e^^^^-r 5 , 1/3, 

co J: -5 fcto =t/(2n) tHft-T* ^>&^A,B<Z) 



(7) 



#112 0 0 1 -4 2 2 



11 

ct o mmizm^<DMmm<n&WLt&ih&xz z> c t \z& 
x&&^. mx&. mu\z^\i-2 i zmmnrftfep 
mffimizmKtmsgM&LTh&^v* 4o*£T£^- 

[0 0 3 8] £7c, fe^tbScDP#F B irp1HOfflIE^, tr- 

^ra (^fctetfi-AP^) omm*i%izBim'T2>>&mtf& 
zboiommz^nxzz, m&-fz>¥-$ i 3ffi<Dm 
(mu) \ztz>t. wwLmmih&%tn-\T*¥-i7 
1 3rBmm$*m-Dtcmmt<>t.-rz>t, i zr%<o 

[0 0 3 9] HK. ««««c|«T*ttHB*»««t-r* 

o*MWt*«Pfl:¥SJc-3^TKWr*. Ma! co^atttb 
#86i:iO»Hil/fcffl^oll«iH IHiL,&ft©tt 
& mffi©*^**, S5fc©»*u tMF) ic 

«««<&«W«»BJ.^ (*fctt> TOH**^T, It 
ft*. Sfc, -O<BS*<&«*<0«*MI 

a*— sfticfc*. ccd£o \zmmimwzfto - tt, 
fl:*«T*, KHWI(l*a)«AII8iJ««**ai"r*J:i:*« 

[0 0 4 0] ^-^«131^Pi7lCO^TMWr 
So f-*fflifR7Tll lWiSa)«F«ttm¥ia!6^J: 

[0041] *«am#R6*>6»6n*»«**»€»* 
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[0042] m$L&*H7 bMzwr^m «^fSIt 
tf-^K* H^^Mlffl, fit, 

[0 0 4 3] WAH lOCDiflsfl^^ttttlb^i^iS 

10 h;ncH'T*««o*«***6«lJ«b&'<^ ^ 

V = (pi, P 2 • • • , Wl , W2 > W3 • ' • , P 1 , P 2 ' 
• • > Wl / P 1 , W2 / P 2 ' * * ) 

mxfoz. 

[0044] *fc, m$\zm?z>mmo&m&x\t* tf 
i 3<r>mmmm> #hAi4^mm — oco& 

<o\f— 2 i 3^e>#hA i 4^-ecDB$raofil7!i^, :n 

20 «#*B*<hft*. ClilTt>IlID<, ^aMO^T*^ 
[0 0 4 5] WAH lO<B£#«#**S«fcBbfcl5in 

H= ( t I, t2, t3, t4 • • " di> d2, d3, d4 • • • 

ri.r 2, r 3 • • •*S1»S2,S3' • •) 

30 [0 0 4 6] Mtc, HM^^^ h;w:HtS«S«)# 

[0 0 4 7] fiimS{cH-r*««CO^»*T«, 
lOOn^^hM»filct'*5. tot, 3^ 

[0 0 4 8] ^-^fflS#©7JCJ:^T#^*#a 

h^atf»«ff59tt» f@AiSB'j^Bii*A^#a^ 

[0 0 4 9] &m<Dm-&\Z\$. 01COX< ^^8 SIS 

flicttttt* #a^^ h;^^4*afT^JSfi^«#^s 

JC, »»bfc»«AJcW)Ea)lll8iJ##«:f i t»T»«"r 
^>o 1184**12. «»J*#A»«II*1 2*^A*an 

so ^>o :ctit mmcofti&^t? b)i*>&WLftp\&£:x& 



(8) 



#12001-422 
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£#a^ h^»«fTW**ffibfc«5*«, ctO^J 
»ttU ^fflattR^wa^* MWitt*'** MP 

[0 0 5 0] »^tb«W«ff^R 9 IC^^TRWT*. 

[0051] tfc«*u»f^a9-ctt, *»cD«»#<a*#a 

[0 0 5 2] &43, »«ffltH#S6^J:0it#aa:i:L 

x-v I . I x-h i . . . wjUHan*. 

[0 0 5 3] »«am^R6JC<fcD«r«*i:L 

^X^-T^ch, «AH V/\^/t:XS9i (X-V)- T 

• G 1 • (V-X) , (X-H) T • G~ l ■ (H-X) 

• • • mfimttiznzo g-» a, Goififfw** 

[0 0 5 4] f LT, *»G)f*a^* MWtfc*fc«^E 

fcAtttf. L*>U »t>H^iWW 

LfcEI«36**ai««tlEI«cfct)**Vi«^f4, SS#tcR 

sT*A**H>fc^£«»rr*. 

[0 0 5 5] m»©ffimiCOV>Ttt, ««-¥0«9J»«t 
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mm. 1996) o M#040©EHi»4, tiffti 

tiTi^n^o »#o)VA7y brx©Ei*tt, **o<£ 
^aao^it* «ot, 

[0 0 5 6 ] Jttt«K#R9Tf*AT*«)i:fl»Snn 

n > tf a.— ^ ->Xr ACT) □ £f-f >ff pJ^SfiSJWfc D ^7'7 

[0 0 5 7 ] COJ:^^, *JIJfi(D^ffi^J:SfiA»g'J 

(OBtMTtt*<DWfW<DIHL ME*****"?* 0 , BH^BB-S" 

X7 L AOD^-f>l*3ettT?a:<. a ^* "f > * t c t> BH ^ * 'J 
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